Mediation of the actions of insulin and insulin-like growth factor-1 on preimplantation mouse embryos in vitro.
Previous studies showed that both insulin and insulin-like growth factor-1 (IGF-1) stimulate metabolism and growth of preimplantation embryos. Because the effects of insulin occur with very low doses, it was suggested that its effects were mediated by its own receptors. However, the effects of IGF-1 occurred at higher doses, suggestive of cross reaction with the insulin receptor but still in the range for mediation via its own receptor. The aim of this study was to investigate the mediation of the metabolic and growth effects of insulin and IGF-1 using a specific insulin receptor antagonist. The antagonistic B-10 Fab fragment (B-10f) completely blocked stimulation of protein synthesis by both insulin and IGF-1, indicating that the insulin receptor mediates this action of both hormones. Alternately, only insulin's stimulation of inner cell mass mitogenesis and morphological development was inhibited by the B-10 Fab fragment. This showed that growth stimulation by insulin and IGF-1 was mediated via different receptors, insulin through its own receptor and IGF-1 through some other receptor. However, mediation via the IGF-2 receptor is not excluded since IGF-1 stimulates compaction when there is evidence for only the presence of the IGF-2 receptor. In summary, insulin or IGF-1 at physiological concentrations stimulates preimplantation mouse embryos, suggesting an important role for both these growth factors in early development.